
(19) RU (11, 



(51) MflK 6 



2 069 391 

G 21 B 1/00 



(13) 



C1 



POCCMMCKOE ArEHTCTBO 
no nATEHTAM M TOBAPHbIM 3HAKAM 



(12) 



OnMCAHME H30EPETEHl/m K nATEHTY POCCHHCKOH (EEflEPAUHH 



ro 
o 

<7> 
<£> 
CO 



(21), (22)3a*BKa: 93017409/25, 06.04.1993 

(46) flaTa nyGnnKai^nn: 20.1 1 .1996 

(56) CcbinKn: 1. TnyxHX B.A., Mohoc30h H.A., 
HypaKOB T O. CocronHMe pa3pa6oTKM 
fleMOHcrpai^MOHHoro TepMonflepHoro peaicropa - 
TOKawiaKa "T-20". floicnaflbi Bcecoio3HOM 
KOHC^epeHi^MM no MH>KeHepHbiM npo6neM3M 
TepMOflflepHbix peaicropoB. - JleHMHrpafl, 28-30 
miohsi 1977, Jl.: HMM30A, 1977, t. 1 , c. 42-56. 
2. BbiKOB B E. m flp. CMcreMa TopoMflanbHoro 
MarHMTHoro norm c pa3~beMHbiMM KaTy lu xa m m 
KpynHoro TOKaMaKa". Bonpocbi 3tomhom HayKM m 
TexHMKM, cepujq "TepMosiflepHbiM CHHTe3". - M.: 
MA3, Bbin.1(7), c. 46 - 58. 3. riaTeHT CLUA N 
4305783, Kn. G 21 B 1/00, 1981. 



(71) 3a?iBMTenb: 
HayHHO-MccneflOBaTenbCKMM MHCTMTyT 
3neKTpo4)M3MHecKOM annapaTypbi mm. 
fl.B.E(fcpeMOBa 

(72) M3o6peTaTenb: OmiaTOB B.B. 

(73) riaTeHTOo6naflaTenb: 
HayHHO-MccneflOBaTenbCKMM MHCTMTyT 
3neKTpo4)M3MHecKOM annapaTypbi mm. 
fl.B.E(fcpeMOBa 



(54) OBMOTKA TOPOMflAJlbHOrO norm MMnYJlbCHOM TEPMO^flEPHOM YCTAHOBKM 

(57) PecpepaT: 

Mcnonb30BaHne: b TexHMKe MMnynbCHbix 
MamnTHbix noneM, b nacTHOCTM b 
aneKTpoMarHMTHOM cucTeivie TepMOHAepHOM 
ycTaHOBKM. CymHOCTb M3o6peTeHMfi: b o6motk6 
ToponAaribHoro norm (OTri) MMnynbCHOM 
TepMOfiAepHOM ycTaHOBKM, KOTopafi coAep>KMT 
Hapy>KHyK) nonyjo npoBOAflmyK) KOHCTpyKL\MHD 

TOpOMAaribHOM CpOpMbl 1 M KOHTaKTHpyK3LHyK3 c 

hsm SMKOCTb 2, 3anormeHHyK) >kmakmm MeTannoM 

6, BO BHyTpBHHBM BMKOCTM COOCHO Hapy>KHOM 
KOHCTpyKI4MM pa3MeLHeH MSTannMMSCKMM 

CTep>KeHb 3 c B03MO>KHOCTbK3 nepeMemeHi/m 
BAonb rnaBHOM ocu CMMMeTpnn Hapy>KHOM 

KOHCTpyKL^MM. Hapy>KHafl KOHCTpyK14MJ1 

BbinonHeHa b bmas sa^hom cnnoiuHOM KaMepbi c 
L\eHTpanbHbiM OTBepcTneM AJ~ifl pa3MeineHM?i 
BHyTpeHHeM eMKOCTM c >kmakmm MeTannoM M 
CTep>KHeM. 1 3. n. cp-nbi, 1 nn. 
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(54) TOROIDAL FIELD WINDING OF PULSED THERMONUCLEAR MACHINE 

(57) Abstract: 

FIELD: pulsed magnetic fields; 
electromagnetic systems of thermonuclear 
machines. SUBSTANCE: toroidal field winding 
of pulsed thermonuclear machine has external 
hollow conducting structure 1 of toroidal 
shape and vessel 2 contacting the former and 
filled with liquid metal 6; internal vessel 
coaxial relative to external structure 
accommodates metal rod 3 mounted for 
displacement along main center line of 
external structure. The latter is, 
essentially, single solid chamber with 
central bore to receive internal vessel with 
liquid metal and rod. EFFECT: improved 
design. 2 cl, 1 dwg 
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M3o6peTeHne othocmtch k TexHMKe 
MMnynbCHbix MamMTHbix nonen m 
npeAHa3HaMeHO AJ~m ncnonb30BaHH?i b 
aneKTpoMarHMTHOM cucTeivie TepMOfiflepHOM 

yCTaHOBKM. 

M3BecTHbi o6motkm ToponAa-nbHoro nonfi 
(OTn), cofle p>Ka m m e npoBOAflLAyio KOHCTpyKL^io 

TOpOMflaJIbHOM qbopMbl, BbinOJ~IH6HHyK) 

cnnoujHOM HaMOTKOM aneKTpuHecKoro npoBOAa, 

JIM60 COCTaBJieHHyK) M3 MaCCMBHblX L\enbix 
BMTKOB KJIMHOBUflHOrO CeMeHMfl [1] OflHaKO B 
T3KOM OTn 3aTpyflH6H MOHTa>K M fl6MOHTa>K 

BHyTpn Hee y3noB TepMOfiflepHOM ycTaHOBKM, 
HanpuMep BaKyyMHOM KaMepbi, a Taionce 
hsbo3mo>kho pa3MemeHMe BHyTpn OTn KaTyiueK 
ToponAanbHoro MarHMTHoro nonfi atia 
nOBblLlieHMfl MX 3c|dc|dgktmbhoctm. 

H3BSCTHbi OTn MMnynbCHbix TepMO?iflepHbix 
ycTaHOBOK, co Ae pxa m m e BHyTpeHHioio n 
HapyxHyio npoBOAflL^ne KOHCTpyKU,MM, KOTopbie 
3JieKTpnMecKM m MexaHMMecKM cB?i3aHbi Me>KAy 

CO6OM 3JieKTpMMeCKMMM KOHTaKTaMM 

(pa3"beMHblMM COeAMHeHMfIMM) [2] fljlfl C03flaHMf1 

TopoMAaribHoro MarHMTHoro nona b o6motkb 
nponycKaeTCfi aneKTpMMecKMM tok, kotopnm 
npuBOAMT k HarpeBy npoBOAHMKa OTn. 
nocKOJibKy npn 3aAaHHbix pa3Mepax ycTaHOBKM 
nonepeHHoe ceneHne BHyTpeHHeM KOHCTpyKL^M 
OTn orpaHnneHO, to MaKCMManbHaa 
TeMnepaTypa AOCTuraeTCfi bo BHyTpeHHeM 
L\eHTparibHOM ceMeHnn OTn. 3HaMeHMfi noriHoro 
TOKa OTn n AnnTejibHOCTM MMnynbca TOKa 
orpaHMMeHbi npeAenbHO AonycTMMOM 

TeMnepaTypoM. KpoMe Toro, bcjisactbms 
AaBneHi/m MarHMTHoro norifi HapyxHaa 
KOHCTpyKL\nfi OTn pacTfin/iBaeTCfi, a ycunne 
nepeAaeTca Mepe3 sneKipuMecKne KomaKTbi Ha 
BHyTpeHHtoK) KOHCTpyKi^MK) OTn, noBbiiuafi 

ypOBeHb MSXaHMMSCKMX HanpflXOHMM B CaMOM 
y3KOM CeMeHMM 06MOTKM. npM 3TOM CHMXaeTCfl 

Hafle>KHOCTb pa6oTbi snetcrpuHecKnx KOHTaKTOB. 

M3BecTHbi OTn MMnynbCHbix TepMO?iAepHbix 
ycTaHOBOK, coAep>KaLAne eMKOCTb c xmakmm 
MeTannoM, KOTopaa ncnonb3yeTCfi b KanecTBe 
BHyTpeHHeM npoBOAflLueM KOHCTpyKU,MM OTn, 
npn 3tom >kmakmm MeTann BbinonHfieT cpyHKL\MM 
CKonb3fiLAero aneKTpuHecKoro KOHTaKTa [3] 
OAHaKO M3-3a OTHOCMTenbHO nnoxoM 
aneKTponpoBOAHOCTM XMAKoro MeTanna BecbMa 
Ben n km pe3MCTMBHbie noTepn moluhoctm b 
o6MOTKe, hto npuBOAMT k npooneMaM 
TennooTBOAa m orpaHMMMBaeT B03MO>KHOCTb 
noBbiiueHMfi TOKa n ToponAanbHoro nonfi b 
o6MOTKe. KpoMe Toro, M3-3a MTfl-sqbqbeKTOB, 
Bbl3B3HHblX HanMMMeM B yCTaHOBKe MarHMTHoro 
nona, 3HaMMTenbHO B03pacTaeT MomHOCTb, 
Heo6xoAMMa?i ati^ npoKaMKM xmakoto MeTanna 
Bflonb rnaBHOM ocm Topa. 

3aAaMeM M3o6peTeHM?i flBnaeTCJi CHMxeHMe 
noTpeormeMOM molahoctm AJ~m o6motkm, 
coAep>KaineM Hapy>KHyio nonyio npoBOAflinyio 

KOHCTpyKU,MK) TOpOMAanbHOM Cf)OpMbl M 

KOHTaKTupyioLnyio c Hew BHyTpeHHioio eMKOCTb, 
3anonHeHHyio xmakmm MeTannoM. 3aAaMa 
peiuaeTCfi TeM, mto bo BHyTpeHHeM eMKOCTM 
coocho Hapy>KHOM KOHCTpyKi^MM pa3MeLAeH 
MeTann MHecKMM CTep>KeHb, npn gtom Hapy>KHa?i 
KOHCTpyKU,Mfi n BHyTpeHHfifi eMKOCTb BbinonHeHbi 
n ycTaHOBneHbi c B03MO>KHOCTbK) nepeMemeHMfi 
CTep>KHfi BAonb rnaBHOM ocm CMMMeTpnn 

Hapy>KHOM KOHCTpyKI^MM. 

TexHMMecKMM pe3ynbTaT 3ai<nioMaeTC?i b tom, 
mto npoBOAMMOCTb TBepAoro MaTepnana 
CTep^Hfi, HanpuMep MeAM, cymecTBeHHO 
6onbiue npoBOAMMOCTM >KMAKoro MeTanna, 



HanpuMep HaTpua nnn rannna, mto CHM>KaeT 
noTpe6n?ieMyK) MomHOCTb. no cpaBHeHMio co 
CKOpocTbio >KMAKoro MeTanna CKopocTb CTep>KH?i 
MeHbiue, ho 3to KOMneHcupyeTCfi TeM, mto 
o6-beMHa?i TennoeMKOCTb CTep>KHfi 6onbLue, n 
KpoMe Toro, sto ocna6n?ieT He>KenaTenbHbie 
MTfl-sqbqbeKTbi npn ABM>KeHMH b MamnTHOM 
none. 

3aAaMeM M3o6peTeHMfi fiBnfieTCfi TaioKe 
CHM>KeHne Maccbi Hapy>KHbix cunoBbix 
KOHCTpyKi4MM OTn. 3aAaMa peiuaeTCfl TeM, mto 
Hapy>KHa?i KOHCTpyKi^ufi o6motkm BbinonHeHa b 
BMAe eAMHOM cnnoiuHOM KaMepbi c 

L\eHTpanbHblM OTBepCTMeM, B KOTOpOM 

pa3MemaeTCfl BHyTpeHHnn eMKOCTb o6motkm. 

TexHMMecKMM pe3ynbTaT 3aKnioMaeTCfi b tom, 
mto Hapy>KHa?i KOHCTpyKi4M?i OTn, 
npeACTaBn?iioLna?i co6om eAMHyio cnnoiuHyio 
nonyio KaMepy ccjDepuMecKOM nnn 
3nnnnTMMecKOM cpopMbi, MMeeT npn 3aAaHHOM 
TonmuHe Han6onbiuyio npoMHOCTb noA 
BHyTpeHHMM MarHMTHbiM AaBneHneM. 
UeHTpanbHoe OTBepcTue npn stom yKpenneHO 

LUTyL\epOM, KOTOpbIM ?1Bn?ieTC?1 BHyTpeHHflfl 

eMKOCTb KOHCTpyKL\MM. flononHMTenbHbix 
cunoBbix aneMeHTOB Tuna o6>KMMaioLAMX KoneL\ 
nnn CTfirnBaioLUMX lunnneK b Hapy>KHOM 
KOHCTpyKi^MM He Tpe6yeTCfi. 

CeneHne OTn M3o6pa>KeHO Ha npuBefleHHOM 
nepTe>Ke. 

06MOTKa MMeeT Hapy>KHyio KOHCTpyKU,Mio b 
BMAe cnnoiuHOM 6poH30BOM KaMepbi 1 , 
cocTOfliAeM M3 AByx nonycqbep c OTBepcTMfiMM, 
KOTopbie yKpenneHbi lUTyi^epaMM. LLlTyu.epbi 
CB?i3aHbi CMnbqboHOM m o6pa3yioT repMeTMMHyio 

BHyTpeHHIOlO eMKOCTb 2. BHyTpM eMKOCTM 2 

pa3MemeH MeAHbiM CTep>KeHb 3. BAonb ocm 
CTep>KH?i 3 eMKOCTb 2 MMeeT naTpy6KM 4, b 
KOTopbix ycTaHOBneHbi nopiuHM 5. rionocTM 
Me>KAy CTepxHeM 3 m nopiuHJiMM 5, a TaioKe 
3a3op Me>KAy eMKOCTbio 2 m CTep>KHeM 3 
3anonHeHbi >kmakmm rannMeM 6 (T nn -29 0 C). 
3tot 3a3op c >kmakmm rannweM npeACTaBnaeT 

C060M >KMAKOMeTannMMeCKMM CKOnb3flU4MM 

sneKTpMMecKMM KOHTaKT 7 TaK, mto KaMepa 1 
CBfi3aHa sneKTpMMecKM c >kmakmm MeTannoM m 
CTep>KHeM eMKOCTM 2. Ha naTpy6Kax 4 Kpen?iTC?i 
Tpy6bi 8 ati^ npoKaMKM xnaAareHTa. Hapy>KHbie 
4)naHL\bi nonyca^ep CTSHyTbi Me>Kfly co6om 
M3onMpoBaHHbiMM LunMnbKaMM Mepe3 
3neKTpoM3on?mMOHHyio npoKnaAKy 9 m 
npucoeflMHeHbi k mctohhuky TOKa. 

B HaMane MMnynbca TOKa nopujHM 5 

npMBOA?1TC?1 b ABM>KeHMe M C03AaiOT pa3HOCTb 

AaBneHMM >KMAKoro rannMfi 6 Ha KOHU,ax CTep>KHfi 
3. 3to Bbi3biBaeT ABM>KeHMe CTep>KHfi m rannMfi. 
Tok MCTOMHMKa npoxoAMT no qbnaHU,y m CTeHKe 
nonyccf)epbi KaMepbi 1 m nonaAaeT Mepe3 
3anonHeHHbiM tohkm cnoeM rannMfi 3a3op 

(>KMAKOMeTannMMeCKMM CKOnb3f1LAMM KOHT3KT) B 

MeAHbiM CTepxeHb 3, nocne Mero B03BpamaeTCfi 
k MCTOHHMKy Hepe3 flpyryio nonyccjoepy. 

flaBneHMe TopoMAanbHoro MarHMTHoro nona 
BHyTpM KaMepbi 1 BocnpMHMMaeTcn 
nonycqbepaMM KaMepbi, a CTepxeHb 3 m eMKOCTb 
2 c CMnbqboHOM He McnbiTbiBaioT co CTopoHbi 
nonyccfjep oceBoro pacTfirMBaioLnero ycMnMfi. 
MMnynbc TOKa npoAonxaeTCfi ao Tex nop, noKa 
CTepxeHb 3 HaxoAMTCfl b npeAenax BHyTpeHHeM 
eMKOCTM 2. Tenno, BbiAenMBLueecfi M3-3a 
pe3MCTMBHbix noTepb, OTBOflMTC?i Hepe3 rannuM k 
xnaAareHTy, KOTopbiM u,MpKynMpyeT b Tpy6ax 9. 
Bo BpeM?i cneAytomero MMnynbca TOKa 
CTepxeHb 3 ABMxeTCfi b npoTMBononoxHOM 
HanpaBneHMM. 
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I~lpi/1 OflMHaKOBOM nJIOTHOCTM TOKa 55 

MA/m 2 b nonepeMHOM ceMeHnn BHyTpsHHSM 

KOHCTpyKL\MM 06MOTKM, OflMHaKOBOM BblCOTe 

Kaiviepbi 3mm oflMHaKOBOM npeAenbHO 
flonycTMMOM TeMnepaType o6motkm 95°C 
MaKCMManbHa?! AnnTenbHOCTb MMnynbca TOKa b 
npoTOTune cocTaBrmeT 4,5 c, a b 3a?iBrmeMOM 
M3o6pGTSHMM OHa onpeflermeTCfl nuiub pfuahow 
CTep>Khm v\ cocTaBrmeT 6,1 c npn ckopoctm 
crep>Ki-m 0,68 m/c m npn ero nonHOM flnuHe 7 m. 

Oopwiyna i/i3o6peTem/m: 

1 . 06motk3 ToponflanbHoro norm 

MMnyjIbCHOM TepMO?1flepHOM yCTaHOBKM, 

coAep>Kamafi Hapy>KHyK) nonyKD n po BOflfi my \o 



KOHCTpyKL\MK) TOpOMflaJIbHOM CpOpMbl M 
KOHTaKTMpytOLHyK) C H6M BHyTpBHHHDK) BMKOCTb, 

3anonHeHHyK) >kmakmm MeTannoM, 

OTJiMMatomaficfi TeM, mto bo BHyTpeHHeM 

eMKOCTM COOCHO Hapy>KHOM KOHCTpyKL^MM 

pa3MemeH MeTannnMecKMM CTep>KeHb, npn stom 

Hapy>KHaf1 KOHCTpyKU,M?1 \A BHyTpeHHflfl eMKOCTb 
BbinOJIHeHbl M yCTaHOBJieHbl C B03MO>KHOCTbK) 

nepeMeL^eHMfi CTep>Khm BAonb rnaBHOM ocm 

CMMMGTpMM Hapy>KHOM KOHCTpyKL^MM. 

2. O^MOTKa no n. 1 , otj-m Ma romance TeM, mto 
Hapy>KHa?i KOHCTpyKi^ufi BbinonHeHa b BMfle 
eflMHOM cnnoLLiHOM KaMepw c i^eHTpanbHbiM 

OTBepCTMeM. 
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